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(57) Abstract 

A process which can yield a cross I inked acrylic hygroscopic fiber having sufficient performance with respect to moisture 
absorption/release and in which the amounts of chemicals (hydrazine, sodium carbonate, etc.) used for crosslinking and hydrolysis can be 
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(57)ffl$ 



mmmm&tfim7kftMmm<Dtz&cDmwi (t K7 *7><t£fc&7- h 

£ Si at -#"5 IS 1^ 3t;7-^HTiftS^ttS3t; 7 - 
£■ 1 - 5lI96^Wt5l^ft*>&tt5T^ U ft * ifc & 3 IgC *4 



A E 




DM 




KZ 




AG 


T>^r ?t • y— y 


DZ 




LC 




AL 




EE 




L I 


•J tf>'/a 9 4 > 


AM 




E S 




LK 


^ y • 7 


AT 


* h y T 


F I 




LR 


!) ^ !) 7 


AU 


h 7 y r 


FR 


7 7 >^ 


L S 




A2 




G A 




LT 


y yt-7 


B A 




GB 




LU 




B B 




GD 




LV 


7 bT^T 


BE 




GE 




MA 




B F 




GH 


11— F 


MC 




BG 




GM 


11>\fT 


MD 




B J 


-<^->- 


G N 




MG 




BR 


^ 7 V ? /L' 


GR 


*y 


MK 




BY 


7 /U— > 


GW 








C A 




HR 




ML 




C F 


«p*T7 y # 


HU 




MN 




CG 




I D 




MR 




CH 


^ 


I E 




MW 




C I 




I L 


W ^7X^ 


MX 




CM 




I N 


-r > k 


M2 


*-%P>f — 9 


CN 




I S 




NE 


— a: — /U 


CR 


=i * ^ • y t> 


I T 




NL 


t7^ 


cu 


'< 


J P 




NO 




CY 




KE 




NZ 


- 3. — . 'J— -j > k 


CZ 




KG 




P L 


rf-7> K 


DE 




KP 




PT 


h 11a, 


DK 




KR 




RO 


Ar—V—7 



RU a ->T 

SD ^— y> 

SE "T^ 

SG /u 

SI ^ a «7"i-7 

SK ^D^ 7 *7 

S L >X7 • Uvt** 

SN ir*#vu 

SZ *17i*7>K 
TD K 

TG h — =f— 

TJ *v?=*-**V 

TM bJl>? 

TR h/W = 

TT h 'J =^7 K • 

TZ 9>"V=.T 

UA 7 ^ 7-T7- 

UG ^H^^ 
US 

UZ 7 X^<^^ ^ > 

VN 7^ h1-J± 

YU — =f— ^7»TyT 

za mT-^y^^fa® 

ZW ^^'<7^ 



WO 00/55417 



PCT/JP99/0S974 



m m m 

15 S^ottJBSt^U ;u^a*i©©-M^{i l ~ 2 <h . 

20 i*t k?^ l tzWi, mmmtp^mfci- a - h u 

*>y;H®^Iii:iHtS £ <h k «9 . f S • fife M ;&< ft $ 
n/cHi^T ^ U ^miRfflltltii-t S £ <h^\ 2-91271 
-§-£fg. DcliMd:#gS¥ 5 - 1 3 2 8 5 8 -t^#K3£ *5 ^ Tilgg $ ft 
25 Tl^o 

ltl§2^^©m^T * 'J 2 0°C. 65%RH-e© 

t&fOIRM^^ 2 5 — 5 0 96 . TKMS 1 5 0 — 3 0 0 % <b i^Mfi^ 



WO 00/5S417 



PCT/JP99/05974 



. a o > <b tr — y 5 s > m <d ¥ — )]/ * j v - „ x u > . r * u ;u 



2 



WO 00/55417 



PCT/JP99/05974 



o . 5 ~ 3 i%<D7ki%m. w£> 5~3o mm%7^mm emit i i 
o) mx.&. urn 9 8 "comum^kftTr- 3 ~ i omm^ 

10 -ei>fc 0 

tti, iuta^*©®m • n sera u 

IS fit*. lufE© i & t) 7KJMS^i©^ ( 1 5 0 - 3 0 0 %) 

15 I^f Ltl^Co 

26 *^ PI B#KfT? d t K J: «9 55 -S • fifeSte 

2-9 1 2 7 l-^&$iK:«k9*n£nT^rt:o 

= 0. 6 %(D%gMm&n& tz&izit^ t K7^'>i^2% (?gjt i 

: 1 0) ^^SJfci: 5B|F H 1 (9 8 °C ) * o 0 



3 



WO 00/55417 



PCT/JP99/05974 



8°CJ^±-Z?) . ^^^SB^^^^e ( 2 Biggie) t^itia 
^c-e. #|£BJ3© gftii, # 5£ © JSC *4*ft & c £ iC J; «9 

^ ^}§^a&tf }JD7j<#JS¥^a©;fc ( t K7 *J > h 

io y *a^o jt«-«^$-a- x ^aefF^©^^-?^ 

£ 5> ic^f&EtDBU© g tfifcu futag^j{c#jn LT, IRS N fifes* 

111 03 © Bfl ^ 

Mtts*w-r s n * y -7 - i m^j^j^m 5 mm% 
^xn^^tjT ? y btisr^j «*£»;: t ^ 

20 >{^^C<j;5^iIlSCf^it h y A{c «fc £ flo 7K # a? ^ a * 

^mwvmmT ? y sua at ^nwr. t ^ 

>it&VQiz j; ^^iHil&tf^lt h y £ fin a ic 

o 



4 



WO 00/55417 



PCT/JP99/05974 



£<fc. tF7^>i!0. 5li%K±Jlil5. 0S*%mrtO7K 
10 Cmit 1 : 1 0) 9 8°CT-e. 0. 5~2B#IS 

::tt K -5 9 J >mm t it. Mia Ltzt. K 7 5? ><t£r%©rt© t 
20 J v - *©*&it# 2 0 S*%*r^ i S J: -5 f9SS! L . T * 'J o - h 

- h u 8 o mm%^m ttzzt. *fi£r#©- v u 

?'Jn-h'J ;U^&S-&#^ £ -5 T ? >J ^ttJlf fc, t K ^ ^ > 
it&Vtj&m i^-rg*#W*©*§ina< o . 4 — 2. 0 96 t s «fc -5 



5 



WO 00/55417 



PCT/JP99/05974 



+ y;Hi^\ 0. 6 ~ 4 . Ommo 1 / gittSi^lcn >|< d' 

- S d <h f;: «fc tK 2 0°C, 6 5 % R H 7? © i& R ffi 3£ a< 1 5 % 
Kl±7b^. 5 0 %£(|*U 7K^?S^ 1 0 %£X±nm 1 0 0 %£JT©t£#£ 

«9 „ Mtefai:: fcU T ^ U * ? 9 V JIM. 4 >WL&<Drt Jl 

if Z> ft Z> o 

HTOT^'J ^tt*i© IS 36 fields 3-10g/d 
1ft#iaii(*4©4£afefitt 5 ~ 1 0 g/d^'jifl L^o £ fc. tin 

— i 5f--;i, (d) mm^mmmmtmmmm(DUax^y<^ >x 

§ o 

0. 6 ~ 4 . Ommo 1 / gl:n> ho-^tiC t^S* Ll.^ 



6 



WO 00/55417 



PCT/JP99/05974 



vim* v y v a iz£&DQ7k # McDfcjfomm a, j 7-011 
to mm<D7k&Mm& 1 0 0 %kit^^^ <t^: t^nt & s G 

Z(Dtz&, fcMi- h V t> A£^ffl-T£ d KiS£S«K: L. 7j< 

10 1 0 0 KJKTfc&Jifc-r s c &©-e$? * L ^ Q 

15 ? u ji^mmizitm lt, *mw<D r * y ;um^*t 

% (?&J:b 1:10). F'JOAl 0%, 98 °C © A* S fc: *3 

25 EI 1 fcU t K 5 v ot©ll^F B 1 1 



7 



WO 00/55417 



PCT/JP99/05974 



( i ) mm^mmvmm (%) 

tc^^^t^t. tr5^>^itoii©iitf$ (%) 

( 2 ) ( m m o 1 / g ) 

-t-ftiZ&j&Ltz&mffi 1 g^ffi^t (X g) > 2 0 0 m 1 ©7k £ 
IJUHtzW.^ 1 Ntt^^^^Jn^p H 2 (Ctl.o ^^T\ INfi 

77 ;l/ 4? + > Jl S * ( m m o 1 / g ) = Y/X 

( 3 ) m.mm (%) 

20 «*4»*i£l 0 5°C. 2 H#FbT^;j^^ -dr. M» (W, ) £zHJ^-T£ 
o fct^ &&¥4ffii|f €- 20 °C. 6 5%RH © tl M « J- tl * ft £ £ 

-eAtiTfc#. s* cw, ) ^fty^L. ik^^^fom.m.m^^^tz 

o 

m.M^ (%) = { (W 2 -W, ) /W, } x 1 0 0 
25 ( 4 ) tKJ&tS^ (%) 

2 5 °c^7i<*^ 2 a ^mmm^, a^att*« o^it 

^« (tt) SiH- 1 0 0 F 2 (IS^) ^«iL^ 3000rpm 



8 



WO 00/55417 



PCT/JP99/05974 



x 5 <o . ##tk*i»* mm (w, ) &aij£ Lfc„ &k i 

0 5 °c©^®^;^^^TtI*{c^a t-e. f£#£-hK fis (W 4 ) 

fr&mm (%) = i cw 3 -w, ) /w 4 ) x i o o 
5 nii^j i 

T ? "J n .=. h 'J ;U £ ^ 8 n -t y ^ - & of Utt n * y v - © Jfc 
^£TiB©^ 1 (Ditmt Ltzm*<DT? y ^^JDS^ffl 

IU & ffc E » 7k » ft* 3-12^ Lfco d 

ft o -C'ffi5£££&£ff ^«ti-r--;H. 5 dOM 

z. (D&mmmnmm i o o g^TK^t k-5^> cnh 2 nh 2 <t 
it) 2 %7kmmtp i : i o ) -e 9 8 °c x i mm&mm mm 

* (&Jt i : i o ) -e\ 9 8 °c x i mffl<z>im7kftMmm&ft\.^ m 
mo* ;i/sK+ ^ Jimm&mm l. ^©m^tib®^ i jc^ l/c 

0°C, 6 5 96ic:fctf -St&ftllRffigs&tf, 7kl?7g^£z&iJ£ L. ^ ft £ 
20 ©ft £TfB©^ 1 {C^: L tz 0 

B. 1 ic ^ T ^ liNo. 1 ti T ^ y o — h y ;l/ (AN) * * # 
'J^-^^U H^No. 2~5liANi7^J;H^^ (MA 
) . liNo. 6-9 liANiftRt*-^ (VAc) „ IlNo. 

1 0-1 3liANi7^'J;b7; K ( A A m ) , IlNo. 1 4 - 
25 1 7(iAN<!:>f ^n>l (I A) ^ HHNo. 1 8-2 1 liANi 

7^'J ( A A ) . Hit N o. 2 2 - 2 5 liANi^^'J Jim. 

(MAA) N H^No. 2 6 — 2 9 fi A N i / ^ 7 ^ ^7;^ >i 



9 



WO 00/55417 



PCT/JP99/05974 



V-y (MAS) (D&itm&W&TKi- 



10 



15 



20 



25 









&»£ 












(96) 






-coox 


(96) 


(96) 








(96) 


(mmol/g) 








AN = 100 

ill* 1UU 


o 


0. 


4 


0. 


4 


7 




Of ^-^XBX ^ 


am . ii a — n n 'i 
AN/ MA-y y / 1 




0. 


4 


0. 


4 


7 


4 5 




AM •' 11 A — (17 O 

AN, MA-y f . o 


(J 


0. 


3 


0. 


5 


9 


5 2 




AM / IJ A — n c / c 
AN/ MA=yb/ b 


o 


0. 


3 


0. 


5 


9 


4 8 


*-/ V n£S* 1/ J/ 


AN/MA=90/10 

fill/ ull 1 u v / XU 


o 


0. 


4 


0. 


5 


q 






AN/ vAc=yy/ 1 


O 


0. 


3 


0. 


4 


9 


4 0 




AM ' V A « — n f7 ' O 

AN/ VAC-9 f / d 


(J 


0. 


3 


0. 


5 


1 A 

1 0 


6 2 




AN/ VAc=95/5 


o 


0. 


3 


0. 


5 


1 0 


7 8 




AN/VAc^fl/10 

• llv %J\J i X\J 


o 


0. 


3 


0. 


6 


X o 


7" Q 




AN/ AAm=99/ 1 


o 


0. 


2 


0. 


4 


9 


10 8 




AM r A / O 

AN/ AAm-y //o 


o 


0. 


2 


0. 


5 


1 1 


t t A 

114 




AN/ AAffl-yo/ D 




0. 


2 


0. 


6 


1 6 


1 b U 


13(#^#J) 


AN/AAm=93/7 


X 
















an/ i A-yy / 1 


r\ 


0. 


7 


0. 


9 


O A 


O O 

o o 




AW / T A-Q7 /Q 
Alx/ 1 A— y / / o 


t~\ 
\J 


1 . 


1 


1 . 


5 


9 Q 


D / 


1 fif^r^&BH^ 

lUV^7C7jy 


am / t A-Qc; /t; 
a m./ i a— y O / J 


A 


1 . 


2 


2. 


2 


Q 9 


D / 


17(###<J) 


AN/IA=93/7 


X 















1 O V^ x ^7C VJ / 


AN- AA=QQ/1 




0. 


6 


0. 


7 


1 O 


V 7" 
f / 


I O v ZTfc H >rj 7 


AN AA=Q7 '3 

MIX, AA 3 i , o 




0. 


9 


1. 


1 


9 9 




£rU v ^p- ^ti *Vj y 


AN A A=Q c i , R 

nil; n n 3 vi / O 




1 . 


1 


1 . 


5 


9 R 




21(gMg-#iJ) 


AN, AA=93/7 


X 














22 (^B^) 


AN .'MAA=99/1 


O 


0. 


7 


0. 


9 


2 1 


7 6 


23C£f£B3) 


AN MAA=97/3 


O 


0. 


9 


1 . 


3 


2 5 


8 4 


24 C£f£B3) 


AN.MAA=95/5 


A 


1 . 


3 


2. 


0 


3 0 


9 8 


25(#%#iJ) 


AN. MAA=93 '7 


X 














26C*3Si»S) 


AN MAS=99 1 


O 


0. 


7 


0. 


9 


2 1 


6 3 


270*:^) 


AN MAS=97 3 


o 


1 . 


1 


1 . 


6 


2 6 


8 9 


28 (*ISB^) 


AN MAS=95-'5 


A 


1 . 


3 


2. 


2 


3 4 


9 6 


29(#^iJ) 


AN MAS=93 7 


X 















m : o>a>x 



1 0 



WO 00/55417 



PCT/JP99/05974 



5 £ rt: ^ IlNo. 13, 17, 21, 25, 2 9 iCo^Tti, 

Hlfefll 2 

*I^#I^^AN/MA/MA S=90/8/2^b«51. 
§f T- * o tz o 

COT * U ;U^$||f £ 5 1 mmfcft «y h L> 7K#0 h K ^ 
— ^ ( N H 2 N H 2 = 2%) T\ 9 8t \Z Til B£ PtS * m X mM 

mm&'rf-o tzo — ^ mmmm—fe ( 1 h#rsi) -e> 9 8ti:th f 

15 7i?>gS^I^.t^iil^fTofco 

LTx MI5H 1 ©HI^N o. 5©ii^ffl^f; 0 

©H^*aii:^77iLT^to * > t K ^ > M ^ £ ^ x. 

20 ^?-g|2 i:^7 7i LT/^to 

g[ 1 0^77ic«knif, — ^©^^^ (M*iSin«) 

©MSMKte. #3gBJf©jg£K #%0JtcJ£L. ^5>JUT©»ST«k 
25 ^d<t^»*o 
HSfe^J 3 

*I^ftffllS^AN/MA/l A=9 4/4. 5/1. 5 £ 



i l 



WO 00/55417 



PCT/JP99/05974 



$£311^ = 8g/d, f£#S= l 0 %&m'-t cot * U fr&mn.* 
. h F7 y >iS 2 % + Jfclft:*- b V V A 1 0 96 © S <£■ i£ + (#&Jt 
5 1 : 1 0 ) 9 8 °C x 1 B$P£ftiJ3 IT^^7 * U ;U 3* Oft iS a *i £ 

ztitzmmr * u ;i/^i»sa*fi©#t£&TiB©^ 2 fc^-To 



10 













2. 8 d 


2. 0 g/d 


2 7 % 


2 5 % 


5 6 % 



15 ^ 2 <k -5 ic^^B^om^T ? U ;l/^Qftffiaii ©#!£«## 

tf * -3 /So 

gg7k©fc&©*fiJ#!:S3&<j&gAs:^a^ & 5 liffi*^*©^ 
25 la^j-etoa-t ztt" tt-e«k 



1 2 



WO 00/S5417 



PCT/JP99/05974 



it (d $g m 

%£X±nm 5 S»%£*l*3#irT * 'Jo - t>ij £> £ 

2. 3€7 Ltiftl^ftS =3* j -7 - £ \ MM 

0. 4~2. 0 % t & «fc r> izmnMfe&mA L, .BLortyUtf* -> 
^Si^\ 0. 6 ~ 4 . Ommo 1 / g ift5«ko i:n > h n-;l/ 

c i^#m<t-r zm&m 1X14 2 izmcommr ? u 

20 4. 2 0 °C. 6 5 % R H J;: ;fc 1 5 %£l±Tb^. 5 0 



25 



1 3 



THIS PAGE BLANK (uspto) 



WO 00/55417 



PCT/JP99/05974 




1/1 



] 



™'S PAGE BLANK 



(USfTO) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/05974 



A. CLASSIFICATION OF SUBJECT MATTER 

Ict.Cl6 D06M13/338, 11/76 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
let .C16 D06M11/ 00-13/53 5 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Toroku Jitsuyo Shinan Koho 1994-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



E 



JP, 8-325938, A (Japan Exlan Co., Ltd.), 
10 December, 1996 (10.12.96), 
Claims (Family: none) 

JP, 11-81130, A (Toho Rayon Co., Ltd.), 
26 March, 1999 (26.03.99), 
Claims (Family: none) 



1-4 



1-4 



I I Further documents are listed in the continuation of Box C. See patent family annex. 



\ 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E w earlier document but published on or after the international filing "X" 

date 

"V document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
11 November, 1999 (11.11.99) 


Date of mailing of the international search report 

31 November, 1999 (31.11.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



Wis page blank 



WSPTO) 



PCT/JP9 9/0 5 9 74 



let. Cl" D06M1 3/3 38, 1 1/7 6 



B. fgi££?Tofc#g 



W«rtTofc*/W8*» (IHBMWMHH (IPC) ) 
let. C 1 6 D06M1 1/00-1 3/535 



B#S*/8lfr?g4t*ft 1926-1996^ 

H*H43sBB35JB«r*4fc* 1 9 7 1 - 1 9 9 9¥ 

H*aauafr*»»4fc* 1996-199 9¥ 

B*Hg®Hffl8r3g^*8 1994-199 9¥ 



WP I /L 



JP, 8-325938, A ( 0 *2JCW%1^L' ,i 0 

12^ 1996 (10. 12. 9 6), *Mft»2fc0>ttH (^7^ 

TP 11-81130, A (m^W-a ^flSfc^tt) v 2 6 • , 
3 /' 1 9 9 9 (2 6 . 0 3. 9 9), ttffffl»**>ttH (77 5 U 



1-5 



1-4 



1-4 



fPj H^tBHaBmIT\ *»off5fe«|<o±3goSBii:<C5mS 



TTj H^miiBXfiffi5feBm^^^ti-fw5:^Tfc-oT 
£ o Til^te* J ft V * t % x. lb tt 5 t> © 

r&j p-^T>'h77 5!'-S:i 



SSr^TLfcB 



11. 11. 9 9 



3&11.9S 



B*H#rFff ( I S A/J P) 
SII*-^ 100-891 5 



WfF/fl 



03-3581-1 101 



4 S 



8 4 16 



iSPCT/ISA/2 10 (12^) (1 9 9 8^7^) 



# 



THIS PAGE BLANK (wra, 



